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C3. 

PROVISIONAL SPECIFICATION 



Improvements in or relating to 

Dyesituffs and to the Sensitising 

We, Ilfoiid LAmitbd, a British Com- 
pany, of 22, Roden Street, Ilford, in the 
County of Essex, do iiereby declare the 
nature of this invention to be as 
5 follows : — 

This invention relates to the production 
- of eyanine dyestwfik and particularly to 
the production of symmetrical dicarbo- 
" eyanine dyestufEs containing /.utstituerts 
JO in the polyme thine ckaia. It further 
relates to the sensitising- of photographic 
emulsions. 

According to the present invention 
eyanine dyesluStB are prepa-: evi by con- 
15 densing a compound of the .general 
formula "I? — 



the Production of Cyanine 
of Photographic Emulsions 

More particularly according- to this in- 
vention, the said heterocyclic compoiynd 25 
conforms to one or other of the following 1 
general formulae II and III : — 



—i 
i 



H = (OH - CH).j - 0 - CH- 
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OHO 
X - OH 



where 31, is a nitrile (ON) or ea::boxylic 
ester (COOR) grmr:> and X is u ^hioether 
20 (— SR) or anil (NHR) jjtjup, R being^ a 
hydrocarbon group, with a heterocyclic 
nitre 'ger corn pound conta-iiuufr & reactive 
met] i ylfir.0 g -uu p . 



where R 2 is an alfcyl, hydroxy alkyi or 30 
aralkyl group, Y x is an acid radicle, D x is 
the residue of a- nve-membered or six- 
membered heterocyclic ring*;, n is nought 
or one, R 3 is a hydrogen atom or an alkyl, 
aralkyl or aryl group and D-> is the residue 35 
of a heterocyclic nitrogen-keto-methylene 
nucleus. 

Accordingly as compounds of /ermuke 
II or III are employed, sr the products 
conform to formulae IV or V : — 40 
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I Br 1 — 1 

8-(CK-OKU*<J-t3H-CH-0«OH-OH«0-(OH»OH> n -» 
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CH - C - CH - 0 = 0(OE) - K 



. .V 



The condensation may be ejected in the 
presence of a i»ase or the- presence of 
45 an acid anhydride together with a, bnse. 
A base such aa pyridine is suitable, but 



it is preferred to use a stronger base such 
a3 triethylamine or sodium acetate in con- 
junction with a carboxylic acid anhydride 
such as acetic anhydride. 50 



As already indicated B» may be a 
uitriU group or a carboxylic ester group. 
Examples of the latter are groups of tin- 
form — COOR where B is an olkyl, e.g. 
5 methyl, ethyl, propyl, butyl or higher 
alkvl wrap, an araikyl group, e.g. benzyl 
nr iaohtbyimethyl, or an aryl group, e.g. 
plienvl or na.phthyl. B 2 may be any ot 
the foregoing alkyl or araikyl groups, or 
10 may be \ hydruxyalkyl group such as fi- 
hvdtisxv ethyl or 7 -hydroxy propyl. 
Where Tin is an hydroxyalkyl group this 
will usually by acylated by the acid con? 
denying asrent so that R^in the product 
15 will be MMieyloxyalkyl group. IL, if not 
a hydrogen atom, may oe any ot the lore- 
cvoiiijv alkvl, araikyl ox aryl groups. 

Y "may be- any acid radicle, for example 
halidfl («?iioride, bromide, iodide;, sul- 
20 phace, sulphamaute, perchlorate or y- 
loiuecs sulphonate. 

I';. may be the residue oi any five-mem- 
'-.eretl or six-membered heterocyclic ring 
system including thiazoles, oxazoles, seleii- 
azol«* and their nolyeyclic homologues sucii 
ac fc-ijoso -f the benzene, naphthalene, a ce- 
nanhihene- and anthracene series ; pyridine 
onil its ^clvcvclic homologues, such as 
nu'Im.lW amf a. and ,8-naphthoquino- 
lines; It-pidines: mdolemues; diazmes 
such as pyrimidines and qumazolmes ; 
cliaaoles (e.g. thio-ff^-diazole , ; oxazo- 
lines fchiaaolines ami selenazolmes. lne 
pol-vcrclic. compounds of these series may 
be substituted in the carhocychc rings 
v.iJ or more groups such as alkyl, 

».ryL -amino. hydroxy, alkoxy and 
methylene' dioxy groups, or by mitogen 

atoiitb „ _ • i 

40 D mav the residue of rhociamc acm 



25 



36 



45 



50 



56 



('J-tluo - * - keto-teir^hydrothia^ole), oxa- 
rhciUni* (U-Miio-4-keTO-tetrahyaro- 
oxozolc) rod the JC-hydroe*rbon substi- 
rvu^d dprivi. lives of such compounds, 
oxi.vlole*, pynwole-^-ones. hydantoin. 
tbio - hycVautoin. _ pseudohy dar.ro m ana 
pseMdothiohydantoiiv. « 

Th- initial starting compounds ot 
,n?rfJ formula I may be prepared by 
rWc'Ttnr u compound of the formula 
(;U',Li ( . Lr>. oc'«i,mitri]e or an acetic ester, 
v;j*.»i a formic enter (preferably etiryj 
forms- in the -whence of powdereo 
■rcftou.' Tins yields ttie compound 
r .„ri-r, — rnC as ivs socuum salt, luis 
p^Hrt Is tnPn -eacT-ci with a merraptan 
I{S ; V : o, th- presenct- of dry hydrochloric 
nrid." or is r Aided with aniline to produce 



the t-hioeroev or 



anil 



60 



66 



of the formula 
ii,-.OH*rOK— X.. This latter compound 
i* reroten xurvaer mth b vormic ester (pre- 
fernblT oti.vl formate) and powdered 
sodium to nVid a product of the formula 
I as reaped for use in "he present 



Many of the dyestuffs formed according 
to this invention are sensitising dyes for 
silver ha-lide photographic emulsions. 

The following illustrate the preparation 
o£ compounds of general formula I: — 70 

A. Preparation of o.-carbetiioxy malon- 

DTALDEHYDE MONO ANIL. 

10 parts of sodio formyl ethyl acetate 
were dissolved in 100 parts of water and 
added with stirring to a solution of i parts 70 
of aniline in a mixture of 40 parts _ot 
acetic acid and 160 parts of water. Ihe 
ethyl-anilinomethylene acetate was pre- 
cipitated as a flocculent yellow solid. 

M.pt. 105°. i , . + , 8° 

This preparation is analogous to that ot 
v. Pechmann, Berichte der Deutschen 
Chemischen Gesellschaft, 2o s 1047. 

A suspension of 30 parts of the above 
ethyl-anilinomethylene acetate in 100 35 
parts of dry ether a-nd 11.7 parts of ethyl 
formate was added in portions to 3.6^ 
parts of sodium powder under 200 parts 
of dry ether. A slight reaction ensued * 
and afterwards the solution was refhvxed 90 
for 8 hours and then poured into water 
under an atmosphere of CO.. The water ? 
was ether extracted, the extracts .dried 
over sodium sulphate and the ether re- 
moved bv distillation. The product was 95 
distilled * under reduced pressure, b.pt. 
197° at 8 mm. pressure to give an oil 
which solidified on cooling to a yellow 
crystalline mass. 

B- Preparation of eth yx-a-FOR myl-/?- io( 

ETHVLIRIO ACRYLATE . 

14 parts of sodio formyl ethyl acetate 
and 23 narts of ethyl mercaptan were 
mixed Moff«ther with 25 parts of dry 
edier, and dry HC1 gas jrassed through 105 
the mixture for 2 hours with cooling. 
After being allowed to stand overnight, 
the solution was poured into dilute 
sodium carbons le solution, etlie y lir 
traded, dried over sodium sulphate 
anhydrous, and • ;he ether evaporated. 
Distillation under reduced pressure 
yielded tf-ethrithio ethyl acrylate. B.pt. 
180—105° at 3D mm. pressure. 

il parts of ti.e above ,3-etnylthioethyl llo 
acrylate a ad tf parts of ethyl formate 
were mi^ed with a little- dry ether and 
reacted with 1.5 parts of sodium powder 
also under dry ether. After addition aie 
mixture was heated for 24 hours and 120 
poured into wnter under an atmosphere 
or carbon dioxide. The aqueous liquors 
were aculined whh acetic acid, ether ex- 
tracted, thr: extracts being washed witn 
water, dried .and the ether removed by 125 
distillation. lV:stillation under reduced 
pressure yielded r.rude ethyl-a-fonnyl-«- 



cthylthio acrylate. 
at 7 mm. pressure 
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135° C. Method (ii). 2 parts ot sthyl-*- 



3 



0. Preparation or a-(/i-PRoj:-ry, cav,b- 

OXY) MALONDIAX3)i;i:inE MOXO A3Ht. 



10 



t'ormyl-£-ethylthio acrylate-, 0 parte of 2- 
3ii ethyl benzthiazole and 15 parts ot' 65 
pyridine were heated together "or lo 
minutes, during which time a rich blue 
n WA wte7 7oct£T 7eWi^-prcpyl colour was formed. Thir> solution was 
acette P were dialed in 0(1 part, of poured into water when xhe dyes^ 
aceiaie crystallised as blue-green crystals. These 7U 

v.- ere well washed, dried and recrystal- 
lised from methyl alcohol. M.ir\ 230'' 
with decomposition. 

This dyestufli, when incorporate-:, in a 
gelatine silver bromide emulsion, im- 75 
parts a band of sensitivity extending to 
(3800 A with a maximum at 64G0 A. 



water and added with staring to a solu- 
tion of S parts of auilm? in a mixture ot 
43 parts of acetic acid ami 1 $3 parts: ot 
water. The 7^propyi-o:JJii^nnethyjene 
acetate was precipitated as -i shglLuy. 

sticky yellow solid. 

A suspension of 51 :>arU; of vne above 
■n-propyl-anilinomelhyi^oe c^.ute m LVV 

15 Darts of dry ether C3.» parts ot etliyl 
formate was added ir portion? to 0 poris 
of sodium powder uuJor 200 peris oi dry 
ether. The mixture \?as rer*uxed tor 8 
hours and then -pousvd iot.-i w^er under 

on an atmosphere of GO,. Thti .»tiier was 
then evaporated ard 1 • prouav; nitereil 
from the aqueous sohi«.icju. 1'. ras n. ye now 
solid, rn.pt* 132°. 



-25 



J). PREPARATION C3f o-OV^.No-MaIXW- 
DJIALBEHYDK MOfr'O A-l'TJC 

30 parts of aodio formyl aceionimle 
. were dissolved in 2o7 r-ari* \'» vvntfti- wrul 
added with stirriuu* =■> a &-x"iaon ot 30 
parts of aniline in a a -xlV-ra of 1*30 p-rts 
30 of acetic acid and V .to t;*:u'os ot wnuor. 
Th e a nilinomet hy I e ur a ce. co i\ /:i\le w as 
precipitated slowly a: a ytdlow so.iu. 

M.pt. 119°. , . 

A suspension of 7 ;.nrw «y Li* w.hove 
35 anilinom ethylene ;;ct;r--,;\ilrik^ ou pf.rTK 
of drv ether wad. 4 f-siiv.-. ot ?;lkyl i.oinnuo 
was 'added in porters \? I "I parts ot 
sodium powder under :H|'> psrts of ., T y 
ether. After com pi**! t* add rfcios vL* mix- 
40 ture was refluxed for 4. clays and then 
poured into water under >.u « tmospnero 
of CO... The ether v>i\? er.t^nratoa ami 
the product filtered a ve n-r sniici. 
After crystallisation iron". H v.yi olcnliol 
45 it melted at 183° ^ 

The following samples . 
trate the invention 



BIS-2-(l-KTHYL QCTiK0I,lNi>)-7-CAT<BT,THOXY * 

PENT.iMSTHINB CYAOTtfE. LOBTKl-v. 80 

10 parts of a-carbethoxy jnalondi alde- 
hyde mono anil, 30 parts oi quiua-ldine 
ethiodide and 200 parts of pyridine were 
heated together for 3 minutes when the 
solution turned red-green. 8 parts of tri- 85 
ethylamine were added and the solution 
refluxed for 30 minutes, during- which 
time a green colour slowly appeared. The 
pyridine solution was poured into water 
when the. dvestufi crystallised. Kecrystai- 90 
ligation from methyl alconol scu/vf. hiue- 
o-reen crystals, M.pt. 253° (decomposi- 
tion) . . 

This dyestufE, when ^incorporated in a 
gelatino rdlveT bromide emulsion, im- 
parts a band of sensitivity ^.te-rirnr. : to 
7200 L with a maximum ar 600t. A. 



to ilU".s- 



t>6 



ExAMi^Lia 3 

CARniTCHOXY rENTAMEIiiCNB 100 
rODIDE. 

10 parts of. a-carbetho^v maioud:.aide- 
hyde mono anil, Hi\ parte _cf ^:o:3-tri- 
raetliyl indolenine me'vhiodivte and 2u0 
parts of pyridine were. refiC'ced ar. r. t the 
above Examples. The oyestMiT >va? oo- 
tahied as dark ^reen-blue crysts-i-i upon 



105 



dilution with wafer whi^h _ 
crystallised from methyl alcoiir*. 
at 207 3 (decomposition). 



:«n re- 
melted 



110 



50 



55 
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Bis-2(3-wrHTi. - v - r^u- 

BTHOXY PESTAMSVr^AH.a CYAXrirE fOT-f.»'K. 

Method (i). 10 i^r* .. ^aroet.hoxy 
malondialdehyde u-ou^ un'.jO ^>arf? >( 0, 
^-methyl benzthiasoi? pMno^liov ami -^u 
Parts of pyridine wern re/Iusad togftther 
for 3 minutes whr»n toe !.o'ui:aOJ» turned 
da.rk red. G port? of ; cier:rria>rane w-v-s 
added with shalmi;-' . ^1 tbe _ Mlnnon 
allowed to cool "Ue.ioro i.i-uv'r-s{ into water. 
The dyestnn : cryfitrlUsec-, ■ ftitr-recl 

and re crystallised ir..,m rot: v. aUxuci 



i r 



;om?>)- 



to irive dark grefe\; "ryrftah 1 - 
with decompositioyj . 



ot. :?ao' 



EXATJPLE 4 
RTS - 2(3-fl-ACETOXrJBTim BRWZTH 

7 -.CARBETHOXY p'AKTAMFyTin'KE v^W15 B 
lOBIIiE. * 

10 parts of a-carbethoxy mal-jnita.lde- 110 
hyde mono anil. 31.6 part-- of :L -methyl 
[>enzthiazole jS-uydroxv eicicdic? ur,'\. I0U 
j>arts of' acetic ar/hrdride were haated 
together for 2 minutes whan the colour 
of°the solution attained a deer* reel. The 120 
solution was then cooled to 100". ? parts 
of tri ethylamine added with ohaki-.a. and 
the 1)1 ue solution allowed to ?oo\ Oc'vly. 
The dvesrtd? was obtained v jy pvecipiia- 





4 
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fcio?2 vitl;. ether, wafiLing with water and 
sr,hserjue-Jt •Treatment with acetone. The 
dark bluy r-oiid obtained melted at 110". 

Exaxplb 5 

XKA ASOLE )-7-OA3lBEf HOXT PENTAMETHIXE 
CirAI*US.3 IODIDE. 

JO pacts of o-curb«tlioxy malondialde- 
hvde rao?m .nil, 3-1: parts of 2-metkyl-O- 

10 cfiiui - bensfniazcle~j3~hydroxy ethiodide 
arid 100 parts of atretic anhydride were 
heated together and treated as in the 
above, Example.' The dyestufic isolated as 
pr&i-iousJy was obtained as o dark green 

15 po***u.*t:y CTj'fittils. iri.pt. 3&4 . 

EXAMPLE C 
KIP -2 ^-^-A'VETOXYETH YX, B EX Z Till A ZOT.E) -7- 

r, •• rEorrti cahhoxy pextamethixe 
jtai; jcse .x-ji-oe. 

20 &/«sr.* r-f a-ji-propyl carboxy lnalcn- 

dia'i<J*''-iydH mono anil, 3.1 parts of : 2- 
mefhvl * csoai hiazole ^-hydroxy ethiodide 
fimi lij )mris of luetic anhydride were 
houifed togesL.fr for 3 minutes. The solu- 

25 tiovi was Tuva. r.ool.'d to 100°, 1.5 parts 
oi <r.U^-hy?a>-iilne added with shaking, ana 
tj'f. '.yWefiWiiion .hen cooled ra])idly to 
loci v«:vp«7atiire. "Excess ether was 
added vo pr ?-upi^aTe the dyestufr as a tar 

30 whirr Ws washed with water and then. 
troftTsfl with ocotouLC to give the crystal- 
II^lo dye-stuff. This was recrystalhsed 
frou* ^e r nv) aleoho; to ffive dark blue- 
f?rU*. '•vv;;ivo. M.pt. 150 c (decompose 

Sii tio^"; . , _ . 

TT-is ; jWsi;vA : , wlu-.u incorporated in a 
•:«>.u^r L o Vroi:-.t«"t« emulsion, imparls 

a 'w».Mv b B«fid f>i sensitivity extending to 
A v/ifi. » maximum ac 0500 a. 



40 



'jSxAiiPSE 7 



i-V.'.'^'T, :!A*\-OXY TONTaMKTIIESB CYANXNE 
ionn>3. 

5 pftrfp -'ii 1 " ■ propyl carboxy 
45 limlom-u&hlairaie mono anil. 3.1 parts of 
run a aid : iu—"2-r. yd re:? 7 ethiod ide ana 20 
p*u-.;s l ;r.,?-^:c aimyriride were beaten 
trt^.. ;V.r siy-: Li? nans of triethylamine 
add: /'. Th« ^-nredure was similar to that 
50 of v i t = ptf:vio^.3 Bx'-nui7ie. The dyestufV 
v;a?> i-.'nv^.vj. i-l'ter crystallisation irom 
rmvu).; ;»iev*Aoi. a« dark biue-^reen 
er«:u«\l-. A J r.X 12+' uiecompusition). 



Example S 

UZS-2(3-£THXI» iJENZTHIAZOJJS) - 7 - CYANO 66 
PBXTA&IETHIIfE CYAXINE IODIDE. 

1.7 parts oj aw:yano-rnalondialdehyde 
mono anil. 6 yxxts of 2-metkyl benz- 
thiazole ethiodide a ad 40 parts of acetic 
anhydride were heated together for 5 60 
minutes, during- which time the colour 
of the solution deepened to dark red. 1.6 
parts of tiiethyiamine were then added, 
and after nuothor 3 minutes' refluxing, 
during 1 which Ume a blue colour appeared, oo 
the solution was cooled and the dyestufi 
filtered. When recrystallised from methyl 
alcohol it was obtained as dark brown 
crystals with a *re*n reflex. M.pt. 268° 
(decompositions 70 

This dvesain', when incorporated in a 
gelatine Oliver "orumlAe emulsion, imparts 
It weak band of -.eusitivity extending to 
b'GOO A witli a maximum at 63o0 A. 

SiXAHPLE 9 75 

a. 7 -niS-j-^i-Erii V'i,-*2-THIO-4-KETO - TETRA- 

H YJ3ROTH t AZli hli V-o -CYANO PROPEXE. . 

1.7 ]>arts o£ a-oyano-malondialdehyde 
mono anii, -parts of Methyl rhodanic 
acid and 40 parts of a,cetic anhydride were 80 
heated together -vor 5 minutes. 1.4 parts 2 
of trietlr/lamim* wire thsn added and 
healing' continued z:n 15 minutes, during 
which "time the dye colour (dark fyreen- 
blue) gradaalh appeared. The solution 86 
wos cooled and viie dyestvA 1 niter ed. Re- 
erysiallisaiium nom metyl alcohol save 
blue crvflii.is wr.tii a bright reflex. M.pt. 
220* (decoraposi.:io:a; . 

iij xAlPle 10. 90 
bis -2-i'y-<5 - ACE-f o .rA i:r 11 yl bexzthiazoItE)- 

V-CYaXO PF-N^Oi Er:ix?»'E OTAXTXE IODIDE. 

1.7 jwirts of "-c yauo malondialdehyde 
mono aral. fi.lii TVirts of 2-methyl benz- 
thiiizoIei€-hy;Ircxv ethiodide and 30 parts 95 
of arreiit* anhydr.dc v.--re boated to<rether 
for 5 mlr.Aves. I part ot trieih via mine 
add?d. ant- the ^olatinn refluxed for a 
further 3 :.7iirv^es. The dyestuff was 
filfered.- xiizr r:o»r.ihtC the solution, and 100 
reevysto-liisri f:\-.-u riefhvi alcohol when 
it Was .jlKfjixL'.nt i: 3 - dark blue crystals. 
Ivf . pt . 24-> : '\l e; a* ,1 f scsitioiX; . 

Dated flu*-. lS^l cay of Hay. 1948. 

C'arrteror. Va^ent A&ent. 
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3 SPECIFICATION 



Improves Su. *v -relating to the Production of Cyanine 
Dyestuffe c.iid to the Sensitising of Photographic Emulsions 



We, Ilpord LnuTifr:. u British Com- 
pany, of 23, Bode* K^eS. V*orci, ra rhe 
County of Essex. .Jo iioKny neci&re Hie 
nature of this 1 iiv* sr.ititm and m what 
5 manner the same i=- to r>er_iormcu 3 
t 0 he particularly .*;t^c;::. ! ^ ana ascer- 
tained in and by t'.u folio -nag h*s.t«- 

ment : — - . 

This invention r«}..^« tl:.- production 
10 of cyanine dyeatntife Mid }>■■ i koa.ftrt* ^to 
the "production of *;.'imiisu-;wu dnvii.)0- 
cyanine dyestirfics r-,^ ah^ih^ah 
in the polymethjne ;:*vn). jlx xunuer 
relates to the &en&in.>ln*. j^cU>gia.ji.;ao 
ift emulsions. 

According to :J:-e tm-jj-- mver.-aoa 



nitrogen compound containing a inactive 
methylene group. 

More particularly, according to this in- 
vention, the said heterocyclic co:nponnd 30 
conforms to one or other of jhe following 
general formula? II and III : — 



r- Dl 

H = (OK - CH) n = c - ch 3 



* « » • » 



._D 2 



2U 



cyanine dyestiufs urr. j::ftpJ 
densing a compo^ii-l ox 
formula I : — 



ON 



by con- 
st snerul 



S - 
I 

*3 



CO - C3 £ 



where K x is a ni!v r u 
ester (COOE) groin:, «-*a.I .a. is a . tni 
(— SR> or anil (_".'' J sn.'n; 1. -V 
hydrocarhon groin.. e -~\. i.u nl'r/l 5-cu.l- vt 
25 1 to 4 carbon ato»u.f ot av OTji ? ;tou^ oi 
6 to 10 carbon atones with y. Heterocyclic 

_ fh 



where Pv~ is an alkyl, h vd-.-crcyc "lkyl or 35 
aralkyl group, Y L is an acid radices. is 
the residue ot a five-membfered or six- 
membered heterocyclic rir.g. n : ji nought 
or one, !R 3 is a hydrogen a.iom or an alkyl, 
aralkyl or aryl groap and D- : s the residue 40 
of a heterocyclic nitrogeu-keto-mftHi-jleae 

nucleus. n p 

Accordingly as compounds or ici'multe 
II or III arc employed, law products 
conform to formulas IV or V : — 45 



D x — , 



»2 



IV 



ytl — " 



, Co 



- f 



OK - 0 - OH - 0 = C\OH) - 



The condenr.ati.oii 



■ v: 



y\ i. rbc^ed iv.. the 



presence of a ba.se or in .h; priso.ie ox 
50 an acid anhydride v .\- u ^' c 

A base such at; trj^-lu™ -« ,J - C 
it is preferred to v-f. ; - >: '^ ?i - cU 

as triethvlamine ^dium w-take iu. con- 
junction with a ..jlio n ^.ahytu-.ule 
e c such as acetic aiihydnue. ■ 
0 As already uuUooUci it, may bo a 
nitrile group or a :aVJ-x^vh^^ .^rovp. 
Examples of the It »>r : xhe 
form — COOK wiitxs - jikyi, e.g. 
60 methyl, ethyl, vi—.v.. 

allcyl group, ar. a do : ..«i-np 

or naphthylmechyU o- iu ar;;i frioap, e. 0 . 

phenyl or naphth./. . Li 2 «- v lsft a ' iv " ° A 



fi 
I 

. , .-V 



i;he foregoing alkyl qr araVnyl groups, or 
may be a hydroxyalkyl grovip t;a: i\ ao P- 65 
hvrlroyv ethyl or y-hydrosy .^ropyi. 
Where "li. is an hydroatya^g/i aron- tnis 
will usually by acylatod by ihe ^"A con- 
densin° agen-:- so that H n vr. thv pxuuci. 
will be an acyloxyrJkyl gioup. .c, r ., ri hot: 70 
a hydrogen atom, may be any o:. v.lb ure- 
going alkyl, aralkyl or aryl grcv-irf- 

Y x muy be any acid radio for tx&;npie 
halidc (ohloric.3, bromide, iodide), anl- 
pha.te, aulphainate, perciilortJe m- 76 
toluene sulphonate. 

D x may be the resid'.ie oi i.ny fifld-uaem- 
oered or six-membered he.cerocyvaic ring 
s.ystein'.including.thiazoles. i.xazc«*, seien- 





G 
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— : — — ; " „,, . n-annjaijon is analogous to that of tto 

as tb-'-sc of ft. benze-oe, naphthalene, oce- J. Uuseils^uft. So, 10-17. 

narMhWe .u^ autkr^ene ; series : pyridine Uiemisc or u ^ , the ftbove 

a r ."<: .wJvvy.-lic noruologues. such an .C/^nome+hYleae acetate in 100 

5 qu>,.r?:,,o and - and 0-naphtkoqumo- ^^^7 ,"l U.7 parts of ethyl 70 

La., lepidines: iwiolenmea ; diazmes parteot , j ^ t0 3.02 

, v »h'.v= Vr-rm dines and qninazolmes ; toimate tt.is au * iTtflor . .>„„ nurts 



dinwim tliio^^-diazole;; oxazo- 

lines, rnia.50-.iaes and selenazolxnes. lne 
10 'whiTci'ft con-. pounds of these senes may 
be'^i«tiiuti«I iu the earbocychc nags 
mt.il one or .inore groups suck as alkyl, 
ttcyl, a:uino : hydroxy, alkoxy and 
methylene rtioxy groups, or by halogen 

15 atoms . . , . . - 

jj, v t ,.vy br the res-nue ox rkodamc aciu 
r' : -t li ; - - 4- »e'to-tetrjhydrothiiuole) J oxa- 
rhov^Jf. ufciJ J2-iiiUi-4-keto-tetrahydro- 
oswffl'.e) i;nd the vdroea.rbon suhsti- 
ti.fc-d Jerh .rives of suck compounds, 
oiw.doius. pyruzole-o-ones, hyuantoin, 
• ^\-«""iflt^L, ivf-udohydautoin and 



20 



pseudot aioij'*; v.cuvoux. 



25 



The 
genes ; < 1 



ft 



form* ■' - • 



30 



SGUtU.- 



start irij? compounds ox 
IrsiWulrt l may be prepared by 
u eaxiwwmd of the formula 
o^ioiutrLe or an acetic ester 
iV,rmk witer (preferably ethyl 
iv in* presence of powuerea 
T.b>s yields the compound 
—i- 3.0 as lis sodium salt. This 
. iu^i reacts! with a mercuptiin 
. jj;,,.. :v.rf-»F,i'jj.cv. <?f drv hydrochloric 
• ft'.ir.vad wi'Ia aniline to produce 
r .- Mv.il. 01 the formula 
?\*\ :H-— X. Tiiw latter comiiound 
. vi : --ji-V wWh a formic ester (pre- 
ff.rn;»j - Virv formate) and powdered 
sndi™ ^oy/uud a oroduct of the formula 
40 I 11 « . for use .in the presenc- 

-'fVr.'.r-;-K-.. XJ > ->reii j rably ejected using 
or ^ '"tud^H-^i <-auiv.u?.ut oi the compound 
oi vc in ma >. =v11a substantially two nioie- 
ruL" «nvn"i^jt« of die compound Oi 
torn r\- P< - lW. by seating* the reagents 
tr£! l "'lL v .t-v-o^vutIv at the boili.no* point 
of w^- .'-•nydrid© employed, 



pronr-, ■ 

tel.: 

arm. ■•. 
3b" ^ p ! h 

It.- \iS 



45 



K J . 



5.0 



.'i • 1 : ,0 dvesti'frs formed accoraxng 
iv.?fiT. ! .I:i- : . aiv sensiUsin^ dyes lor 
» ■■ i.. ;-.hv.it?r:x*::riSic emulsions. 
n H{ ioiic!'." ;.liu:^:ra J .e the preparation 
of :- s ni-.>r.ia.\; : i .Tenovai lorniulu x: — 



parts of sodium powder under 200 parts 
of dry ether. A slight reaction ensued 
and afterwards the solution was refluxed 
for 8 hours and then poured into watei 
under an atmosphere of C0 = . The water 
wa^ ether extracted, the extracts dried 
over sodium sulphate and the ether re- 
moved by distillation. The product was 
distilled under reduced pressure, b.pt. au 
197° at 8 mm. pressure to gave an oil 
which solidined on cooling to a yellow 
crystalline mass. 

B. PttBI'ASlATll^ OF KTHYL-^OUMYL-^- 
£-iHTl*rHIO ACUYLATB. 

14 parts of &idio formyl ethyl acetate 
and 2b purrs of '-thyl mercaptan were 
mixed together with 2o parts of dry 
ether, and dry IiCl passed througli , 
the mixture for a hours with cooling. 90 
After being- allowed to stand overnight, 
the solution poured into dilute 

sodium ciU'bomuf- solut-mn, ether ex- 
tracted, cried over sodium sulphate 
auhvdrous. and tuo ether evaporated. tf?> 
Instillation undai- reduced pressure 
yielded jB-ethvhbio ethyl acrylate. B.pt. 
KiO— 1G5 6 at 30 mm. pressure. ■ 
Jl parts of tfcf above 5-etxiylthioethvl 
ocvvlate and U oarts of ethyl formate 100 
w-re mix^d with a attle drv ether and 
reacted with l.o parts of sodium powder 
also under dry et.^er. After adaition the 
mixture srus iu-ated xor 24 hours and 
poured into w;; ■ pt undtr an atmosphere 105 
o£ carbon dioxide. The aqueous liquors 
were acidiSed vuli acetic acid, ether ex- 
tracted, Uk: exlr-.rls being: wasiied with 
waier, dried and Kae ether removed by 
distillathm. Diminution under reduced 110 
pressure yielded -rude etliyl-a-form ? l-^ 
ethyilhio aorylotc-. B.pt. HQ loo U 
at 7 mm. pressu-?. 



AL03Jj;iAra)&nYiXB moi\ t o A^in. 11° 
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.- ... MI ,, X jn„ ott a-OASBBIHOXT MALON- 

V: i;rt - »: vormyl ethyl ucetave 

t.w •i-.ssohod m iOO parts of water and 
»udi -i T'th •tv.vJ.iff'i*" a solution ol / par^s 

60 - ; {J , f /.u , nd JoO ;:^ts ox writer. Tbo 



3 parts of psclio formyl-«-propyl 
estate were dissolved in 66 parts ^ of 



water and edde*.! w-r.h stirring* vo 



a - 



el. 

V" 



\ acetata was :»»- 
iioi-fuient yellow solid. 



turn of H oariB cf M-dnie in a mi^tow- of 
43 parts 6i acc-r; : nod and 186 parts of 120 
watix. Tbo *-!> rc.»yl-anilincwethjlene 

acetate w:.-. r-^4''- tat ' (;d «« a sll?llUy 
sti;kv rel.oir soi:.u. . , 

A^uspc -iot. o . i. nurts or. the. above 
«-T.w»pyl-pni!ino:ut»t.l»yleii« acetate in 100 l-o 
parts of dry «W and <:0 parts of ethyl 
tomato war, -ui ?.<■•;. m portions to o parts 
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~ of sodium powder uu'l^ ^fe'ra of dry 
ether. Tlie mixture was . ?V--.xeu tor b 
liours and then pour?.-. im.; «val«r un-ior 
an atmosphere of CO... .iV* "tlier vos 

5 then evaporated ana t-iii i>rr-..-.u;U uU^ea 
from tlie aqueous 3oiviii^vi. it \ye.Lu\v 
solid, in.pt. 132°. 



10 



D. Phbpakatiois nv i.< va-vj-^i»o~- 

30 parts of so<ii.o «:r:m?i i.oeronitrile 
•were dissolved in 21)7 piirt-3 ot water and 
added with stirring lo si koj\uioji oi *U 
parts o£ aniline in a mixT^re c't Iu0 parts 
of acetic acid and purl* of water. 
15 The anilinomethyi^ a^i;:^.rile was 
precipitated slowly a* >: hou-d. 



BIS-2-(l-lSTHYL QTTINOIilKBj-T^CiABO rtTHOXY 
PENTAMETHINE CYANINE IODIDE 

10 parts of a-carbethoxy maloudiaide- 6o 
hyde mono anil, 30 parts of quin&ldine 
ethiodide and 200 parts of pyridine were 
heated together for 3 minutes when tJie 
solution turned red-green. »5 parva of to- 
ethylamine were added and the solution (V 
refluxed for 30 minutes, during* ^nich 
time a green colour slowly appeared. The 




75 

gree^cryBTais. "k'.pt." 253° (decomposi- 
tion). . 

This dvestuff, when ineorporaieu. iil a 
ffelatino "silver bromide emulaioa, im- 

to 



M.pt. 119". SartsTband of sensitivity extend-In* t 

susi>eiibiuu u.. ■ , 7onn A. with a- maximum at oUvv. A. 

anilinomethylene o/.^v.yii^v.us v<j parts /^uu a a^x 



20 of dry ether and 4 •■>•. ^'cl iCrinate 

was added in portions to 1.! party. 01 
sodium powder under iWj p.^rta of o.ry 
ether. After compile i-iU-iit- vi lae niix- 
ture was refluxed iot '.i *V/s and ftnan 
-.25 poured into water ond.-j ^ ■.vvmo&pf.cre 



"J. 



C 1 
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of C0 2 . The etht 
the product filteruo 
After crystallisation 
it melted at 183°. 

The 'following' >h\&n<plc.b 
trate the. invention: - 



i - ■ ■ • 1 1 



n si I •\u 



alcOiiol 



BIS-2(3-BTHYL BE1W. : 1 
ETHOXY PENTAMbTFi U*. ■ 

35 Method (i). V> i-av- 
malondialdehyde u,o"w 
2-methyl benzthia?;*-/; •> s 
parts of pyridine wci'« l 
for 3 minutes when I-: 
40 daork red. 6 parts of viifcUii 



:■ 1 

» 

'- ;.*L f- -» sube^hr-sy 

:!-iu I Pa Dart? cf 



; v.! /:.>;.-••} ingctlier 
f;niui^i.r>. •j.v.rii.eii 



added with shaking j.nd v'-i* --wVatfofc 
allowed to cool Woi>< ;.-nv3..ifi mto wuv?.v. 
The dyestufT cTy^i' 1 ^^"*- "~ '\ ^V^i 
and re crystallised iiar '"^7 
45 to give dark green rv'";r?;.s. .V. pt. V--) 
with decomposition. 

Method (ii). • 
formyl-S-ethylthi: ■ v 
methyl benzthiaiftn 
50 pyridine were L^r. 1 ^^ ; ' 
minutes, during -.vuk*;'. 
colour was forma l ■ ; 
poured into wa nv:' wh -:■ 
crystallised as blue-^.ev. I'Wi?. 
55 were well waahe. 1 -. drie-'i ■• J f>;1 ' 
Used from methyl uSr.-.h.-n V>>. 
with decompositio?^. . . 

This dyestufT. ~n\n*n r/.".----"»H . -iu^c. v*. u 
gelatino silver l;i'omj>ie eif t.i;>m. ;iHi- 
60 parts a band of sensJip.viiy es^eiwimy to 
6800 A with a nva jvi ; v;-n *i '-wH? A.. 



;i •■■ ;-. r^ wi !>V«e 
:.oSnVton v;as 



Example 3 
131.S - 2 - (1.3.3-TBianmmi-iK30Lia!ris-i5)-7- 

CABBETHOXY PWi?AJ OSTTHl XS l crAFOT! 
IODIDS. . .. . a ° 

10 parts of a-carbethoxy maioimiaiae- 
hyde mono anil, 30 parts of 2 : 8 : 3-trx- 
m ethyl indolenine metbiodiae ?u>d 4JU 
'jarts of pyridine were reacted as ir tlie 
above Examples. The dyeatiifi waa ob- 
tained as dark green-blue crystals upon 
dilution with water which,, tt^cm re- 
crystallised from methyl al^oho 1 . melted 
at 207° (decomposition). 

SIS - 2(3-/3- ACETOXn-.THTL BEKSTniA-aCIiE)- 
TODIDB. 

10 P«rts cf a-carbethox7 ma„ov.MUiae- 
hyde mono anil, 31.6 parrs of ^sthyJlflO 
hinaihiasole j3-hydroxy ethiocid^ unri ,LU0 
r.arvs of acetic anhydride -ere a«c...3U 
toe-ether for 2 minntes vi*en the -s^ur 
o^' vhe solution attained a dtap xt^ J- 116 
solution was then cooled to .100 v: -?nrts 105 
of triethylamine added with shalwU?*. anil 
the- blue solution allowed \o coc- .ncwiy , 
'The. dyestuS was obtained by }j]..^cipi"a : 
tion with ether, washing wr:h "waiar ^ 
subsequent treatment with aoetoae. xlie xiU 
dark blue solid obtained melted a., - 

EXAilFLB 5 

10 parts of a-carbethoxy :nalo^(naUle- 
rde mouo anil, 34 parts 0/ 2-mohhy^- 



.-Vlrtr - tenz^hiazole-'J-hydi ovy ttnodirte 
und 100 parts of acetic va^ycrM.;* were 
tier ted together and trea*ea at. m tJie X^u 
above example. dyes-v^ i^ isv:^. as 

previously wa-s &V:pir-d der T ' green 
powdery crystals. .Sf.'it, 3 &4- . 
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Example 6 

' ^I -'VkJj/V.. - CARBOXY) rBSTAMBTHlKH 

5 pnivt: of a-«-prupyl carboxy lualon- 

rUi:i«l?»iV«lt* mono ftnil, 3.1 parts of 
w eti. H ' her. 5i hiasoie^-irydroxy ethiodiue 
ant ; uris of arctic anhydride were 
Iw.i-id U>-eiher for *>S minutes, riie soiu- 
10 tion "inx Ue:a cooled to 100" 1.0 parts 
«f i- r - 0 :-fv-h-.rijue add?d with shaking, and 
ill* ;/--e sohiritm then cooled rapidly to 
mom tti«ipHvaxixre. Excess ether was 
^diieu to precipitate the dyestuff as a tar 
15 whir: wiia washed with, water and then 
tr<%nte.~ with keeWe to give the crystal- 
li.-irt Thir was recxystaliised 

^'ro'" airt'tivl aleoho- to give dark olue- 
irtoii 01-.VB&.U. M.nt. 150° (decomposi- 



20 



30 



35 ot 



7*'k.-- .^7S:it"u : : when incorporated in a 
ii^uir/.o silver biOjnkie emulsion, imparts 
a M-eal: 'AG.vJ ox sensitivity extending- to 
o7 0 ; - .A \vl""ii ««■ maximum at 6500 A. 

V-is-2 i 4W^noxY>7n.z.:cL uvi»oli»b)-7^(»- 
xciiun.'ii. 

m&iO. :iial*lftu^u.'- ■ ~ - . 

,Ti'^K Ld-^«?-.-£-" | .T*?roisT ethiodiae ana ~u 
os:nV-i if-.":* anhydride were heated 
i7:V-^v 1 o v,;rds of triethylamine 

• \ * * " ■ '* i i "» .vrooedivre was simil a r to tnat 
^rftvio-ifi examrde.. The dyestuit 
U*i**J. iiftev ,.rystaiiisa.tion from 



heated together .'or o minutes. 1.4 parts 
of trietiivlnmii-u were then added and 
heating wmtiimo ) for io minutes, during 
which time r-rv; dye. colour (dark green- 
blue; graduallv appeared. Ihe soLution /U 
was cooled and the dyes tuff filtered. Re- 
crystallisation from metyl alcohol gave 
bi'ue crystals with a bright reflex. M.pt. 
22 « ) a ( d ceo mposi Hon) . 

ExiUfPua 10. '° 
ws-2-(-J-j3 -acetox.yf.thyt. beszthiazolej- 

7-C'YAXO I^XT.nrOTHIXE CYANOT IODIM- 

1 7 part- of a-cvauo malondialdehyde 
mono anil, (i.12 parts of 2-methyl benz- 
thiozoie-o-hvdivxy ethiodidc and 30 parts &u 
of acetic anhydride were heated together 
Loi 0 minutes. !. i-art of triethylamine 
added, anil the- solution refluxed for a 
further 3 mimics. The dyestuff was 
filtered, after cooHr.fi- tiie solution, and 85 
reorvstaiiked iiuu methyl alcohol when 
iv \vas obtained as dark blue crystals. 
M . pt . 243 B (uecom position) . 



a - a. propyl carboxy 
no-i-.o anil, 3.1 parts of 



t ... > 



era. ■:*■ 
mei. ay ; , 
cry.--tc..i: 



dark blue-green 



i2i' (decomposition;. 



T7 - , t * " T^" 1 ft 



, , a-ov«-»i'i-mnlondialoeny<le 
1s ,p,-'." i^s ;S sari's of' 2-methyl benz- 
f[M,^ i^.3i:.--ii:3 ant] 40 parts ot acetic 
u> vmr^nw .iM.-od- ■ together tor > 

■■V'r.ofi-- 5 • tinie tae . coloiv r 

, iVtl ^ee|K-:od to dark red. 1.0 



50 



r -7.(»rhTi£in"iuft were then added, 
.rir-iiir*r minutes* re£uxmg\ 
: ; -r^3 Hue coIout appeared, 
0t : -?:ts .icoied and the dyestuff 
/^"T-v'scnUised from methyl 
nhtined as dark brown 
crvrAsi'^- "nth a ^teo: 1 t'oflex. M.pt. Ltio 

r-*h; : .i incorporated in a 
b-oxaiue emulsion, imparts 
:"»f sc 'nativity extend incc t-o 
, .nnxiiuum at G350 A. 

Ur.-... f i..;t : . CliXO-i-KKTO - TBXBA- 

i ^,v:i;to-niaiondialdeiiyde 
;. V V. V "*!.;:. .: parts of N-ediyl riiodanio 
y6 - , .: . . v . : f a ot r ede unhydr.de were 



pari:: 

■: 

o.ar# 
lUT-oriv. 
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era' at 



- 1- •"»}-" 

v. r V: 



6J 



li. 



IiJS~2-<?,-E-Ii±iL i^^S^LKNAZOLIi) -7 - CAHB- 90 

r-XHoty j jKiTAiii:rinaB cyastine iodioe. 

10 b' na: !s ot 2-methyi benzselenazole ^ 
t*ud 18~o oarts ol meihyl-/>~toluene sul» 
phonaie wu ; e fu^il at liHJ A C for 3 hours, 
II! parts ni 7-cinbcvhoxy malondialdehyde 9o 
mono anil ana 2'.f» parts of acetm anhy- 
dride were added, and the mixture boiled 
toi SO miavr.es. rlxcess triethylamine was 
then added with cooling, whereupon the 
ihiwtutf ^vas for-r.-m ana precipitated iiom LUO 
the blae solatioa as a tar. Tlus on treat- 
ment with acetoiw ^'dve areen crystals ot 
the dyestuff, m.va. io0° C. (with decom- 
position). , , i , 

Having wow p ; u'ri<;ularly described and 10a 
ascertained iiif. '.wdure of our said inven- 
tion and m what manner the sanie is to 
br- perfo;i:.» :u. declare tiiat what we 

claim isi. — ? 
1 Pr:-^s Um ^reparation otijiQ 

i— -rune AV.-sruffa vr.ueh comprises cou- 
ciV.sing i ' co:aroa,yd of the general 
yormitla : — 



-1 



- Hi 



whcr« H. is a ru'riie <"ClS r J or carboxylic 1 15 
ester 'COOK.) and X is a thioether 



HRi g-roup, H being a 
v:th a heterocyclic 
eonrainiiig a reactive 



•j 



hydro cj 'VOoij. g*rr 
n:lro.o'en mpoir ... t 

f> ' Pn-,H j -s f\ ; y rding to caaim 1 wnere- 
i n i 1 k 1 "lv ■■ ■ -* -o " '■• ' i < »■ omnound c ont a ining 
tVuac-rive Hi^ibj'o^w ^r<Aip is a compound 

o: the <?ejtv*ra.v iCLrnvJa : — 





H p (OH ■• C " -5 - 



a 2 



where E is alkyi. ?va"ilc?V ->r uraK'-V- 
5 and n is nought or ono. 



9. Process for ti.e proh.'jii^ o£ a 

in any one oi the i'or^mg uveviic u& 

Example 1 to 11. 

10. Cyanine dyestuffs TV-acrey 4 * pre- 
pared or produced by any ox the tins masses 
hereinbefore described and claiinec... 

11. A pliotograpiiic emulsion crmm- 40 



tiie general formula: — 
D X ■» 



I 



i c i s 



3. Process accorolu:; vnra. I 01 - 
wherein the reaction '•••! --Ap: u:.i L;y ae^-ag 

• the reagents in the piv'.Hu:**'^ a 

4. Process according bo 3 :)".* ^ t ■ 
10 ceding 1 claims winr'.r ■■'■ ri( - Mi1i 

• ejected "by heath* « .•-.v**' rs, ui ui* 
presence of a saw"--!-: * 'unydnue 

and a strong bare. ..... wMW * "araiwi" "T^Orory- 45 

<S Process accor t^u.: re, •; c-M wn<?v»- group, K. lfc aa JV^ 1 ' a^-Wi* r- ~ 

16 in anhydride e,.,,!,., =, rfic- nnhy- alkyl.cr acylo^l B™?^ J* 



,71 r> 



r, 



where II t is a uitdle or uuboxyiiJ fe£« 



dride and the baa; i:; \w-:ir<v,imrir. 

G. Process accnrdi.i;- to «uv o. ci=* 
2 to 5 wherein the .result .J. i.- : k*- res:*. iue 
of ft benzthiazole, c|U.i: .lln* a*. .mdulc£*"3 

20 nucleus. 

7. Process accord <-i.. -o • ■*..;<». - ! WJi**.r*- 

in the heterocyclic f 
a reactive methylene 
of the general four.* 



radicle, D x is a residue ox j, nve-ii.x; ^Wed 
or six-membered ring, ana n is nougli, or 

one. ... , ■ ftfl 

12. A photographic eiuu-.u,u iv.-ca- n- a,i 
in sensitising amount a dy:*- -it;, oi 
the general formula ; — 



•> ■ < ."si. 



WMV ^ ... I 



I .-'2 — ; 

» 



. 00 . d » 0H - 0 - CR - 0 - COB) 



25 



p f.j 



on. 



a. 



where It, is a mirile or w^Ak sater 
.T r oup, K., in a hydrogen avcm or ^vl, 
aryl aralkyl group, and D :: is tne residue 
•wherein B n is a Vn ; >••'•• o, n of a ix^erocyclic nihroge^ke^^^ene 

Dated this 0th duv ox us. v. l^-^ 1 
t Cha^ered V'.itenl A^snl. 



alkyi, aralkyl or : i 
the residue of 'i 
ieto-ui ethylene rjr.5i : 
30 S. Process. ac' ;- rf:.' , 
in the residve ■ 
rhodanic acid nu ~ 



Leamiugtou Spf^ : ■? 
Pub)islied at Thv ^ — - 



v M . i; ,„v B S-adon-rv Office, by the Conxi^r ,? -ds& 0. 
-ih (iM'-Ttad^ 2f». id. C^hrot.d) may V-^ ob -airsd 



